Abstract: Globalisation has provided an opportunity for small and medium-sized enterprises (SMEs) to create niche markets for themselves, provided they survive the open competition that goes along with it. Leather SMEs (LSMEs) have progressively improved their competitiveness by adopting total quality management (TQM). This resulted in productivity improvement but unable to implement successfully at shop floor level. The objective is to identify the critical success factors (CSFs) of TQM implementation at shop floor level in Indian LSMEs. Two case studies were conducted using replication logic to predict similar and/or contradicting productivity improvements. Analysis of the cases led to the identification of CSFs at shop floor level.
Introduction
Leather industry in India accounts for a significant portion of exports from the country (Council for Leather Export, 2014) . The emergence of a large export market during the last decade motivated the SMEs, including leather industry, to become globally competitive (Dangayach and Deshmukh, 2005) . One of the features that distinguish leather from other sectors is the large presence of manual labour and low level of automation. Attempts to improve productivity were made by some labour-intensive SMEs such as leather. TQM was adopted to become competitive for productivity improvement. Goh and Ridgway (1994) observed that applicability of TQM to SMEs were inappropriate as they are applicable to large companies only. Ghobadian and Gallear (1996) had contrasted the implementation of TQM in SMEs and in large organisations. They found that SMEs have been slow to adopt TQM when compared to large organisations. Ghobadian and Gallear (1997) provided additional information using a Delphi study and an in-depth analysis of the earlier study. They suggested that the SMEs should adapt the TQM based on their unique requirements, with a suitable framework for implementation. McAdam (2000) developed the quality model for SMEs from the large corporate business model and concluded that critical success factors (CSFs) are similar for both large companies and SMEs. Husband and Mandal (1999) developed the conceptual model to improve the implementation rate by clear understanding and interpretation of quality methods. Interestingly, most of the TQM implementation frameworks were developed based on context and experience of large companies and applied in the SMEs (Yusof and Aspinwall, 2000a) . Yusof and Aspinwall (2000b) surveyed SMEs and found that the initiative such as the introduction of a quality system was crucial for successful implementation of TQM and it has become a stepping stone in practicing TQM (Quazi and Padibjo, 1998) . They concluded that the CSFs were leadership and support from top management, effective and appropriate training for employees, performance measures and continuous improvement. Yusof and Aspinwall (2000c) reported that lack of human resources, lack of involvement and motivation to achieve in a short span of time were the key obstacles. The key enabler for implementation was continuous improvement. Yusof and Aspinwall (2000d) developed a conceptual framework for TQM implementation. Yusof and Aspinwall (2001) examined the implementation of TQM in the automotive SMEs. Lee (2004) emphasised in CSFs such as extensive training, employee involvement and management commitment at all levels in the organisation after examining how TQM was introduced in Chinese SMEs. Sousa et al. (2006) found that training of employees and the difficulty in defining new performance measures were highlighted as the major obstacles to the adoption of new performance measures in SMEs in England. Gadenne and Sharma (2009) and McAdam et al. (2010) surveyed and identified several CSFs. Kirkham et al. (2014) surveyed the extent to which CSFs were implemented by SMEs when compared to larger enterprises.
While a lot has been written about TQM implementation in SMEs citing several CSFs, the role of tools and techniques with CSFs has been underplayed. Yusof and Aspinwall (2000d) examined the tools and techniques of TQM. They concluded that SMEs should adopt TQM gradually and progress by selecting quality tools appropriately as initiatives. Hansson and Klefsjo (2003) suggested that the CSFs should be supported by technique and tools in quality culture. Tari and Sabater (2004) , through an empirical study, pointed out the importance of tools and techniques for TQM implementation and their effect on the results. They reported that the most widely used tools and techniques are graphs, followed by statistical process control (SPC) and flow charts. The least used tools were Pareto analysis, cause-effect diagrams and scatter diagrams. The results showed that there was no significant difference between tools and techniques and leadership factor. Bamford and Greatbanks (2005) described the application of a structured approach to the basic implementation of tools and techniques with a problem solving approach. Sousa et al. (2005) determined the CSFs such as performance measures and the use of quality tools along with the extent of their implementation in SMEs. Fotopoulos and Psomas (2009) surveyed and examined the level of use of tools and technique in ISO certified companies and they concluded that the level of use of tools and technique was low because of insufficient training. Brkic et al. (2013) identified and examined the CSFs such as impact of quality tools and the application of business performance. Kharub and Sharma (2015) presented a model which classifies the CSFs into four categories such as strategic factors, tactical factors, operational factors and quality tools and techniques, which can help successful implementation of Quality Management. There are plenty of discourses on TQM implementation in technology-intensive SMEs like automobile, electronics and other engineering ( Table 1) . Some of the studies (Salaheldin, 2009; Valmohammadi, 2011; Belay et al., 2014) surveyed labour-intensive SMEs including leather, garment and textile for implementation of TQM. Though Salaheldin (2009 ), Valmohammadi (2011 and Belay et al. (2014) surveyed the labourintensive SMEs such as leather, garment and textile, they identified the CSFs with the tools and techniques at a macro level. Ghobadian and Gallear (1996 ), McAdam (2000 , Yusof and Aspinwall (2001) and McAdam et al. (2010) conducted studies using in-depth case analysis for implementing TQM in technology-intensive SMEs. Yusof and Aspinwall (2001) applied the replication logic for external validation because case analysis was done only for automotive SMEs. There is a paucity of literature which identifies the CSFs using case study for replication logic at a micro level (shop floor level) in labour-intensive SMEs such as LSMEs. The objective is to identify the critical success factors (CSFs) of TQM implementation at shop floor level in Indian LSMEs. Based on the objective, the following research questions were framed.
The first set of questions is to identify the CSFs taken as quality initiatives by each company.
1 What type of CSFs is identified? Were they appropriate in LSMEs?
The second question describes the case up to the point of failure or success of appropriate factors.
2 What was the impact of implementation of CSFs on productivity improvements in LSMEs?
The third set of questions is to identify the CSFs for improving productivity at shop floor level. The expected result is to improve the productivity through the implementation of TQM.
3 Which are the CSFs that are appropriate and sustainable in LSMEs? Why?
Case research methodology
Two cases are presented in this paper. This study undertakes a case study of two LSMEs in order to investigate the implementation of TQM, the manner of implementation and the impact it had on the productivity at shop floor level. As suggested in literature (Eisenhardt, 1989; Yin, 1994; Voss et al., 2002) , each Leather SME was considered as a whole unit for analysis by using holistic multiple-case. One SME was engaged in manufacturing of footwear while the other produced small leather goods (SLG) like mobile straps, etc. A case study was carried out to examine the implementation of TQM and its effect on productivity at shop floor level. Case studies were conducted using replication logic to predict similar and/or contradictory productivity improvement. Company A and Company B, with two different manufacturing systems, were compared in terms of CSFs. An initial definition of research questions helps to develop well-defined focus and plan various systematic data collection method which able to build the triangulation and validity.
Multiple data collection methods (Eisenhardt, 1989; Flynn et al., 1990) were used. Company A collected the data through direct observation, archival sources and interviews with managers and supervisor by a single investigator. Company B collected the data through direct observation, through archival sources and through interviews with managers and supervisor, and through structured review meetings. A detailed write-up was documented by using field notes for each case. Eventually, two types of analyses, viz., within and cross-case for both footwear and goods manufacturing companies were conducted.
Analysis
Two types of analyses, viz., within and across the case were conducted. Each case analysis includes background, description (up to failure or success) and results. In crosscase analysis, cases were critically examined by replication logic to predict similar and/or contradicting productivity improvements based on the similarities and difference of CSFs for improving the external validity.
Within case analysis: Company A -footwear manufacturing company
Company A is a subsidiary of a family owned group of independent business units and has customers world-wide. It is a leather footwear manufacturer-cum-exporter (Table 2) . Their footwear includes men's shoes and sandals. It is one of the largest manufacturer and exporter in South India. It is certified with ISO 9001:2000. The majority of its customers belong to the USA and UK, which are significantly different from each other in terms of the production volume, length of product life cycle, customer price, product design, production process and variety. The market in UK comprises low volume, high variety products and requires skilled production with creative product design, long product life cycle and high customer price. Its customers place greater emphasis on conforming to quality than the US customers who are most sensitive to pricing, but have a huge volume of product demand. A supplier, who wants to bargain in terms of price, may lose the order. On-time delivery is a must for both the markets. Delayed shipments will mandate the use of expensive air freight instead of sea. The company has lost customers because of its inability to deliver quality products on time. Analysis of causes for these pointed towards an inefficient production system as the primary reason. Before implementation of TQM, the manufacturing system was based on thumb-rules. The high attrition rate of the labour and the significant level of absenteeism were observed. This causes a fall in production and defaulting on customers' delivery schedules. Amidst all these difficulties, the leather industry tried to emulate the auto-industry and implemented TQM practices. A quality team was formed and trained on quality tools by an expert from an automobile company. Based on problem solving steps (Besterfiled et al., 2003) and PDCA cycle, the following quality tools (McQuater et al., 1995) were selected:
• identification of problem -Pareto analysis and checklist
• description of process -flow chart and histogram
• analysis of process -Pareto analysis and cause-effect analysis
• development and implementation of the alternative solution -flow chart
• monitoring the solution -checklist
• evaluation of the solution -checklist, control chart and scatter diagram.
After the changes were made through the implementation of quality tools in the production system, productivity registered a decrease (Figure 1) . In order to improve production, the number of shifts was increased, without an adequate number of workers. More supervisors and inspectors were needed. Often quality team members were used as production supervisors to overcome the scarcity of supervisors. Senior and middle managers showed a mindset that new manufacturing practices and tools will never be suitable for the leather industry. Mostly tools were implemented and documented primarily to show off and impress potential customers. Based on our analysis, the following CSFs are inferred pertaining to implementation of TQM at shop floor level.
• appropriate selection and implementation of tools
• less usage of performance measures
• less importance of layout.
Appropriate selection and implementation of tools
Some quality tools such as Pareto analysis, checklist, flow chart and variable control charts were implemented at shop floor level. The responsibility of quality team was to find defects and inform the production supervisor. The occurrence of defects was collected through checklist on an hourly basis, based on which a Pareto chart was drawn. Checklist and Pareto analysis were used for about six months. The use of flow chart used and implemented for about four months. Based on the parameters of machine, week-wise variable control chart was used for about three months. Every week, the quality team sent reports to the production and maintenance department for taking corrective action. The quality tools such as cause-effect analysis and control charts were implemented with great difficulty. The tools became an additional burden to the shop floor managers who found it difficult to understand. Some quality tools such as Pareto analysis, checklist, flow chart and cause-effect analysis were found as appropriate tools for implementation of TQM at a shop floor level in Company A.
Less usage of performance measures
Despite the selection of appropriate tools, throughput alone was considered as the performance measure. Rework was considered as a vital part of the process involving skilled workers and supervisors and was a scheduled activity for most of the weekends. Ideally, rework should have served as a good performance measure for productivity improvement. The defect rate was used primarily to blame the production team. It was used by the quality department to control the production department. Product quality was largely ignored. Product quality was checked to ensure conformance to the dimensions. Therefore, there was no increase in performance measure for productivity improvement after the implementation of TQM, since quality and rework were not taken into account.
There was a less sign of improving productivity in Company A.
Less importance of layout
After implementation of TQM, Company A became process-orientated at the expense of flow. Before layout was redesigned, U shaped layout with four conveyors was used and throughput was around 700-1,000 units per day. After the layout was redesigned, assembly process had a U shaped layout while finishing process were placed in line layout. Throughput reduced from 700-1,000 units per day to 500-700 units per day. An unnecessary increase in space for revised layout led to increase in work handling and worker movement resulting in increased product lead times. Implementation of TQM principles resulted in more inspection owing to the revised layout which increased the geographical spread of the operations. Company A reduced the importance to layout on the grounds that only Customer satisfaction, Employee Commitment, Continuous improvement matters while implementing TQM.
Within case analysis: Company B -goods manufacturing company
Company B manufactures different kinds of leather goods such as men's wallet, purse, folder and mobile cover and straps for export and trying to get the ISO 9002. Most of their customers are based in the USA, UK and other European countries (Table 3) . Some quality tools such as Pareto analysis, checklist, flow chart and cause-effect analysis were found as appropriate tools in Company A. In order to improve the CSFs for implementing TQM, the findings of Company A were used as preventive measures for Company B. Before implementation of TQM, the importance of layout was considered. Along with appropriate tools, the layout was analysed using time and motion study. When TQM was implemented, PDCA cycle was simplified and applied with other appropriate tools such as time and motion study, Pareto analysis, cause-effect analysis, checklist and control charts. Based on problem solving steps (Besterfiled et al., 2003) and PDCA cycle, the following quality tools (McQuater et al., 1995) were selected:
• description of process -time and motion study
• analysis of process -time and motion study, Pareto analysis and cause-effect analysis
• development and implementation of the alternative solution -time and motion study
• evaluation of the solution -time and motion study, checklist and control chart.
After the changes were made through the implementation of appropriate tools in the production system, Company B witnessed an improvement in productivity (Figure 2 ). Based on our analysis, the following CSFs are inferred pertaining to implementation of TQM at shop floor level.
• more importance of layout
• less usage of performance measures. 
Appropriate selection and implementation of tools
Tools were implemented with a pilot study based on their needs and requirement of Company B on a shop floor level. Such attempts eventually ended in success. Some quality tools such as Pareto analysis, checklist and cause-effect analysis with time and motion study were found to be appropriate tools in Company B. Checklist and Pareto analysis were used for about three months. Time and motion study were implemented for about four months. Cause-effect analysis was used for about two months. Time and method study with the quality tools such as Pareto analysis, checklist and cause-effect analysis were found as appropriate tools in Company B.
More importance of layout
In Company B, process flow was given due importance while implementing quality tools. Along with appropriate tools and techniques, layout was analysed using time and motion study. After revising the layout from process to product, most of the wasteful motions were reduced, leading to increase system capacity. By eliminating non-production activities from the process, it was possible to decrease manufacturing cycle time. After analysis of the entire process, the product layout improved the productivity.
Less usage of performance measures
Even Company B focused on throughput both for measuring performance and for appraising workers. Labourers were categorised as skilled and semi-skilled, based on the throughput. After implementation of TQM, performance measures such as defect rate, rework and product quality were not considered serious because performance measures were used by the top management to control the production department. So Company B sticks only to throughput.
Cross-case analysis
In cross-case analysis, cases were critically examined by replication logic to predict similar and/or contradicting productivity improvements based on the similarities and difference of CSFs such as appropriate tools, importance of layout and usage of performance measures for improving the external validity. While the same tools and techniques of TQM were implemented in both the companies, the results were radically different from one another ( Table 4 ). The outcome of Company A suffered a decrease in productivity by about 30%, leading to increase in resources deployed while Company B witnessed an improvement in productivity by more than 90%. In order to improve the productivity for implementing TQM, the findings of Company A were used as preventive measures for Company B. Some of the CSFs improved for Company B. The appropriate tools and usage of performance measures were logically replicated in both the Company A and B. There were similarities of barriers in usage of performance measures because performance measures were used by the quality department of Company A and the top management of Company B to control the production department. So there was a lack of support from the production department to quality department in both the companies. Both the companies stick only to throughput after implementation of TQM. The less importance of the layout was resolved in Company B from Company A. PDCA cycle is used as the implementation steps to provide a plan for implementing TQM at a shop floor level based on the problem solving steps because Bunney and Dale (1997) reported that the tools and techniques were used in a haphazard manner. Based on the case analysis, the appropriate simple tools are selected for successful implementation of TQM at shop floor level (Table 5) . Table 5 TQM Implementation through quality tools along with time and motion study based on PDCA cycle and its problem solving steps 
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Conclusions
The emergence of a large export market during the last decade motivated SMEs to become globally competitive. TQM implementation can help to become competitive by the CSFs impeding productivity improvement in SMEs. The identification of CSFs impeding productivity improvement at shop floor level can help to adapt the implementation of TQM in SMEs.
Most of the studies pointed out that the CSFs are top management commitment, the attitude of managers, sufficient training, etc. at a macro level (top and senior). This study found that the selection of tools, the usage of performance measure and the importance of the layout are the CSFs at a micro level (shop floor level).
In Company A, the experts of Automobile sectors conducted training for the tools without understanding the context in which SMEs operate and the constraints that are peculiar to that sector alone (Yusof and Aspinwall, 2000c) . Benchmarking should be done appropriately. Some of the literature reports that the traditional benchmarking promotes imitation (Massa and Testa, 2004) . There is a paucity of research on productivity improvement of SMEs among various sectors resulting in inappropriate imitation. In Company B, the appropriate tools were discussed with the practitioners in the implementation process of TQM. This is also borne out by the success in the implementation of TQM reported in Company B.
The size of the case is very small to generalise the findings. Scope for future work includes additional case studies and a few more LSMEs and a general survey of TQM practices in this sector.
